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1. Poan JUCHHUILINHBI «MaTemMaTuka 3» B (l)OpMHpOBaHI/II/I KOMIIeTeHIIMH BBIITYCKHUKA:

DIeMeHT Cemectp Cocrapiasioniye pe3y/JbTaTOB 0CBOEHHS (1eCKPUNTOPbI KOMIIETEHIIMU)
00pa3oBaTeIbH Kon
01 mporpamMmbl HaunmeHoBaHue
(mucumIUIvHa, EOMECRCEIUEE KOMIIeTeHIUN Ko HaumenoBanue
MIPaKTHUKa,
THA)
YK(V)-1.B1 BrnaneeT ombITOM IpUMEHEHHSI 3aKOHOB €CTECTBEHHBIX HAYK U
CrocoGeH  OCYIIECTBIATH MaTeMaTHIECKUX METOAOB M MOJICICH ISl pelieHus 3a1ad
MOUCK, KpUTHYECKHil aHATH3 TEOPETHIECKOTO U MPHUKIIAJHOTO XapaKTepa
YK(Y)-1 U cuHTe3 I/IH(bOpMaHI/II/{’, YK(Y)-1.V1 YMeeT pemats 3a1a94 TEOPETHIECKOTO ¥ MPUKIAIHOTO XapakTepa
MIPUMEHSTD CHCTEMHBIH
noaxox  And  pEHICHUA VK(Y)-1.31 3HAET 3aKOHBI ECTECTBEHHBIX HAyK M MATEMATUYECKHE METOIbI
IIOCTABJICHHbIX 337121 TEOPETUYECKOTO XapaKTepa
Brageet onpITOM IpUMEHEHHSI 3aKOHOB €CTECTBEHHBIX HAYK U
YK(Y)-1.B1 MaTeMaTU4YEeCKUX METOJIOB U MOJEJIEH JJIs pellieHus 3a1a4
TEOPETUYECKOTO U MPUKIATHOTO XapaKTepa
Marematuka 3 3 Croco6€eH OCyIIEeCTBIIATh
MIOVCK, KPUTUIECKUH aHAIH3
VK (Y)-1 U CUHTE3 I/IH(I)OpMaHI/II/IU, Bnaneer penpoyKTHUBHBIMH METOJIaMU [103HABATEILHOM
NPUMCHATH CUCTCMHBIN YK(V)-1.B2 JIEATEHHOCTH U MBICJIUTENIbHBIMU OTIEPAIMSIME JJIsI PEIICHUS
noaxoa AJist peHICHUs 3aa4 €CTECTBEHHOHAYYHBIX JUCLIUILUINH
MMOCTABJICHHBIX 3a/1a4
YK(Y)-1.V1 YMeeT permars 3a/1a4u TEOPETUIECKOT0 U TPUKIIATHOTO XapaKkTepa

2. IMoka3zaTeJu U MeTOALI OLICHUBAHNSA

Ili1anupyemsle pe3yJbTaThl 00y4eHHs 110 JUCHUILIHHE

Kox qocrmkeHust

HaumeHoBaHue pa3jesa JuCHMIITHHBI

MeToabl OLIEHMBAHUS
(OLeHOYHbIE MEePONPHUSATHS)

Kox HaumeHoBaHue KOHTPOJIMpYeMoii
KOMIIETCHITUHA
(WJIH ee YacTH)
PI1 | Bumaneer YK(Y)-1 1. OObIKHOBEHHBIE MU PepeHIInATBHBIC KontponbsHast
METO/IaMH PEIICHUs] OOBIKHOBEHHBIX AU (HepeHIINATBHBIX OIIK(Y)-1 ypaBHEHHSI TIEPBOTO TTOPSLIKA pa6ota
ypaBHEHHH 1-T0 M BBICIIETO MOPSIIKOB U CUCTEM 2. OGHIKHOBEHHBIE MABDEPESHIHATHHELE 113

1 pepeHInaIbHbIX YpaBHEHUH;




METOAAaMM UCCIICOBAHUA CXOAUMOCTHU PAOOB, PA3JIOKCHUA

YpaBHCHHS BBICHIUX IMOPAAKOB U CUCTEMBI

TectupoBanue —

(yHKUHMH B CTENCHHEIC H TPHIOHOMETPHECKHE AL, OOBIKHOBEHHBIX A depeHIInaTbHBIX HE3aBHCHMBII
MeToamu i GpepeHIHATEHOTO U HHTETPAIBHOTO HCYHUCIICHHS .
N _ ypaBHEHUH koHTpoJib [JOKO
(YHKIHH KOMIUIEKCHOTO [IEPEMEHHOT0; OCHOBHBIMU
NPHIOKEHUSAMU TEOPHH BBIYETOB; METOAMH OMEpPAIHOHHOTO 3. Hucnosble psijibl
HCYHCIICHUS PEUIeHNs OOBIKHOBEHHBIX U] (epeHINaTbHBIX 4. OyHKIIMOHAIBHBIE PSIIBI
YpaBHEHUH U UX CUCTEM 5. Pagel q)ypbe
7. Paapl B KOMIUIEKCHOM 00J1acTH
8. Teopust BBIYETOB U €€ MPUITOKECHUS
9.[Ipeo6pazoBanue Jlamnaca. OnepaioHHBIHI
METOJ pemeHust TudPepeHITHaTbHBIX
ypaBHEHUH
PA2 | Ymeer YK(V)-1 1. O6bIkHOBEHHBIC AU(depeHIINATbHbIC KonTtposnbHast
OTpeneNiaTh THI, HAaXOAUTh oOmee W wyactHoe pemenue | OITK(Y)-1 ypaBHEHHS IIEPBOTO [OPSIKA pabora
U pepeHInaIbHBIX aBHEHMH W  CHCTEM  JIMHEHHBIX
Andepen P y 2. O6bIKHOBEHHBIE AU (depeHnnanbHbIe nas.
i depeHInanbHbIX ypaBHEHUH c MOCTOSHHBIMU
ko>()QULMEHTAMY; HCCIEN0BaTh HAa CXOAMMOCTh YHCIOBBIE YPaBHCHUA BBICIINX ITOPAIKOB M CHCTCMBI TectupoBanue —
psiAbl, HAaXOJUTh HHTEPBAIBI CXOAUMOCTH CTCIICHHBIX PSOOB, OOBIKHOBEHHBIX [II/I(l)CbepeHIII/IaJH)HI)IX HE3aBUCUMBIN
pasnarate Qyskimu B psin Teiiopa u Dypbe; BBITOIHATH ypaBHeHI/Ifl KOHTpPOJIb IOKO
JEHCTBUS. ¢ KOMIUIEKCHBIMH  YUCIaMM W (yHKIUAMHE; 3. UnCIIOBbIE PsLbI
U PepeHIpoBaTh U UHTErPUPOBATH DYHKIUH KOMILIEKCHOTO
Aubdepeni p TPHP Pynin . 4. OyHKIIMOHAIBHBIE PSIIBI
HEePEMEHHOT0; pasiarath GpyHKimu B psii JlopaHa, OpUMEHATH
TEOPUI0 BBIUETOB JUISL HAXOXKIEHHSA HHTETPAJOB; HAXOIUTH 5. Psner @ypbe
U300paKEeHHE 110 OPUTUHAIY W OPUTHHAI 110 H300PaKEHHIO, 7. Pbl B KOMIUIGKCHOM 00J1acTH
pewats 3amaqy Komm s nuddepeHnpuanbHbix YpaBHEHUH U 8. Teopust BLIYETOB U €€ TPUIIOKEHHS
CHCTEM C MOMOILBIO ONEPALMOHHOT0 UCYUCICHUS 9_Hpeo6pagoBaHHe Jlartaca. OHepaHHOHHBIﬁ
METOJ pereHust TudhepeHIaIbHbIX
YpaBHEHUI
P 3 | 3uaer YK(V¥)-1 1. O0bIKHOBEHHBIC AU(depeHIInATbHbIC KonTtposnbHast
pucendmauno upfepeniuna spae, oo | OO | ypugrnun neprord nopisa pacora
o 2. O6bIKHOBEHHBIE U] epeHInanbHbIe nas.
BBICILIMX MOPSIIKOB U CHCTEM TU(BEPEHIMATBHBIX YPABHEHUIA;
OCHOBHBIE TIOHATUS TEOPHU YMCIOBBIX M (HYHKIMOHAJIbHBIX YpaBHCHUA BBICIINX ITOPAIKOB U CUCTEMBI TecrupoBanue —
KOMIUIEKCHBIX 4YHCEJ, OCHOBHBIX (YHKUHMII KOMIIJIEKCHOT'O YPaBHCHHH xoutposs [JOKO

MIEPEMEHHOTO W WX CBOMCTBA; aud¢epeHIpoBaHne U

3. Yncnosble psbl




WHTETpUpOBaHHEe (QYHKIUH  KOMIUIEKCHOTO IIEPEMEHHOTO; 4. CDyHKHI/IOHaHLHble pAIbI

moHATHS psanga JlopaHa, OCOOBIX TOYEK, BBIYETOB; IIOHATHE 5. Panbl d)ypbe
Hpeo6pa3OBaHI/Iﬂ Jlanmaca u ero OCHOBHBIC CBOﬁCTBa; OCHOBHBEIC 7 Pﬂﬂbl B KOMHHGKCHOﬁ 06HaCTI/I
NPHUIIOKECHUS ONICPALIMOHHOTO HCUMCIICHUS 8. TeopI/m BBIYETOB U €6 IPHIIOKEHHS

9.IlpeoOpazoBanue Jlamnaca. OnepamoOHHBIHA
METOJ pereHust TuddepeHIIHaTbHBIX
ypaBHEHUH

3. IllIkaJja oueHuBaHUA

ITopsimok opraHu3anuy OLUEHMBAHUS PE3Yy/IbTaTOB OOYyYEHHUS B YHUBEPCUTETE PETJIAMEHTUPYETCSl OTAEIbHBIM JIOKAIbHBIM HOPMATHBHBIM aKTOM —
«CucreMa OLICHUBAHUS PE3yJIbTATOB 00yueHHs: B TOMCKOM MOJIMTeXHUYeCKOM yHUBepcuteTe (CucTeMa OlleHUBaHMsA)» (B JICHCTBYIOLICH PEIaKInm ).
Hcnonb3yercst OamibHO-PEHTHHIOBasl CUCTEMa OLICHMBAaHUS pe3yiabTaToB oOyueHus. VToroBas olleHKa (TpaAMLIMOHHAs M JIMTEpHas) MO BHUJAAM
yaeOHoi nesitenbHOCTH (uM3ydenue aucuumuinH, YWPC, HUPC, kypcoBoe NpOEKTUpPOBAHHME, NPAKTHKH) ONPEILSISICTCS CyMMOH OauioB TIO
pe3yiabTaTaM TEeKYIIEro KOHTPOJIS U IPOMEKYTOUHOM aTTecTaluy (MTOroBast peiTHHroBas orjeHka - MakcuMmym 100 6aioB).

PacnpeﬂeneHHe OCHOBHBIX W AOOIOJHHUTCIBHBIX OamioB 3a OLCHOYHBIC MCPONPHUATUA TCKYLICTO KOHTPOJIA U HpOMeXCYTOqHOﬁ aTTeCTalun
YCTAHABJIMBACTCA KAJICHAAPHBIM peﬁTHHF'HHaHOM JAUCIUIIIINHBI.

PCKOMGHHyeMaH mKaJjia Jjs OTACIIbHBIX OIICHOYHBIX MepOHpI/ISITI/Iﬁ BXOAHOI'O U TCKYIICT'O KOHTPOJIA

% BBINIOJIHEHUS CooTrBeTcTBHE
o OnpeneieHne OLEHKH
3aJJlaHUA TPAAHUHMOHHOHU OLICHKE
90%+100% «OTIUIHO» OTnuyHOE NOHUMAaHKE TIPeIMeTa, BCECTOPOHHUE 3HAHNUS, OTJIMYHBIE YMEHUS U BIIa/ICHUE OTBITOM NPaKTHYECKON AeATENBHOCTH,
HEeo0X0IMMBbIE Pe3yNbTaThl 00y4eHHs cHOPMHUPOBAHBI, UX KAYECTBO OLICHEHO KOJIMYECTBOM OaJIOB, OJM3KUM K MAKCUMATEHOMY
70% - 89% «XoporIo» JlocTaTo4HO TOJIHOE MOHMMAHUE NPEIMETa, XOPOIIHE 3HAHUS, YMEHHS U OITBIT IPAKTUUECKOH NesATENbHOCTH, HEOOXOJMMbIE Pe3yJIbTaThl
00y4eHust ChOpMUPOBAHBI, KAYECTBO HU OJHOTO M3 HUX HE OL[EHEHO MUHUMAJIbHBIM KOJIMUECTBOM OAIlIIOB
55% - 69% «Y IOBIL» [Tpuemnemoe MoHMMaHUE MTPEAMETA, YAOBIETBOPUTEIILHBIC 3HAHHS, YMEHUS U ONBIT NPAKTHYECKOH AEATEIBHOCTH, HEOOXOAUMBIE PE3YIIbTAThI
00yd4eHust ChOPMUPOBAHBI, KAYECTBO HEKOTOPBIX U3 HUX OLIEHEHO MUHMMAJIbHBIM KOJIMUYECTBOM 0aJlJIoB
0% - 54% «Heynosi.» PesynpraTel 00y4eHUs] HE COOTBETCTBYIOT MHHUMAJIBHO JIOCTaTOYHBIM TPEOOBAHUSIM
IIIxana 17s OLICHOYHBIX MEPONPUATHH DK3aMEHA
% CooTBercTBHE
JK3aMeH, .
BLINOJTHEHUS S TPAAMLINOHHOMI OmnpenesieHne OLEeHKHU
3ajaHui OLICHKE




IK3aMcCHa

90%+100%

18 +20

«OTInYHOY

OTAM4HOE MOHUMAaHUE MIPEIMETA, BCECTOPOHHUE 3HAHUS, OTJIMYHBIE YMEHHUS U BJIAJICHUE OIIBITOM
MIPAKTUIECKON JACSITEILHOCTH, HEOOXOAMMBIE Pe3yIbTaThl 00yueHUs: CHOPMUPOBAHBI, HX KAY€CTBO OLICHEHO
KOJMYECTBOM 0aJIoB, OJM3KUM K MAaKCUMAJIbHOMY

70% - 89%

14+17

«Xopomo»

I[OCTaTO‘IHO IMMOJIHOC MOHMMAHUC NTPCAMETA, XOPOIINEC 3HAHWA, YMCHUA U OIIBIT HpaKTquCKOﬁ ACATCIIBHOCTH,
HGO6XOI[I/IMBI€ PE3YIbTATHI O6y‘IeHI/I$[ C(i)OpMHpOBaHBI, Ka4ye€CTBO HHU OAHOI'O U3 HUX HE OLICHCHO
MHUHHMAaJIbHBIM KOJIMYECTBOM 0ajIjIoB

55% - 69%

11+13

«Y IOBIL.»

HpI/IeMJIeMOC IMOHUMAaHHUC MMPEAMCTA, YAOBJICTBOPUTCIILHBIC 3HAHUS, YMCHHA U OIIBIT HpaKTquCKOﬁ
JACATCIIBHOCTH, H€O6XOI[I/IMBI€ PE3YyIbTaThl O6y‘leHI/I${ C(i)OpMI/IpOBaHBI, Ka4C€CTBO HCKOTOPLIX U3 HUX OLICHCHO
MUHHMAJIBHBIM KOJIMYECTBOM 0ajIjIoB

0% - 54%

0-+10

«Heynosn.»

PGSYHBTaTbI O6y‘ICHI/I$I HC COOTBCTCTBYIOT MUHHUMAJIBHO NOCTATOYHBIM Tpe60BaHI/I5{M

4. TlepeyeHb TUNOBBIX 3a1aHUI

OueHoOYHbIE
MepOnpHUsITUS

le/lMepr THNOBBIX KOHTPOJBbHBIX 3aaHui

KonTponbsx
ast pabota

1.

3.

4.

BapuaHT N2 1

KoHTponbHas pa6ota no teme «AunddepeHumanbHble ypasHeHUA 1 —ro nopagka»

1. Onpeaenutb TMN N HaUTK 06LWMe peLleHUA AaHHbIX YPaBHEHWIA:

(y + yInx)dx— (x — xy)dy =0.

Y+ 2X y= 2x2
1+ x2 1+ x2
2
Oy2 + 2)dx + (x2y = X )dy = 0.,
y? y3

2. HaiiTn yacTHbIE pelIeHHs] yPABHEHHUI:

Xy’ — y=xtgG), y@® =1.




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

5. eYdx=(2y—-xe¥)dy, y(-1) =0.

1) yn —

2) y” _

KoHTponbHana paboTa no teme «AuddepeHumanbHble ypaBHEHUA BbicLiero nopagKka u cuctembol [1y»

) Onpeaenutb TMN U HaUTK 06 Me peLleHUA JAHHbIX YPaBHEHWIA:

’

y' + X.

, e
2y +y:7

1) Pemurn 3anauy Komm:

1) w+(y)'=0. y®=1y@®-=1

2) Y-y =e+2x. y(0)=1 y'(0)=1.
dx
- = y’
3) 4 d x(0) =1; y(0) = -
Yy_ .
dt '

YucjaoBble 1 QYHKIMOHAJBbHBIE PAILI

UccnenoBats Ha CXOAUMOCTD PSJIBL:

il 1 = nl(n+1)!

1y—= Z (n+1)° 3.y

‘Sn+1-cos’na S (n+2)23" i3 (2n)!




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

1) y=

3

VI.

VIL.

) y=

4.i[n—1j Z:(1) n

n=1 3n+2 n=1 n + 5
Haiiti nHTEpBaNl CXOAUMOCTH PsIia, UCCIENA0BATH PsAJl HA KOHLAX MHTEpBaJIA:
y 30D 1)"x?" 2 iszn (n+3)?
n=1 n =1 (x+5)"

Pa3noxuTh B psia Teilopa, B OKPECTHOCTH TOUYKH Xo, PyHKIHIO F(X):

Inx, Xo=1. 2) y=x%.sin6x, X, =0
e T
1+ x—12x2 ’ Ux 0 '

KontpoabHnast padora Ne3 no teMe «@PyHKIUHM KOMIIEKCHOT0 TlepeMeHHOTI 0>
BAPUAHT Nel

. 3/ . .
a) Haiitu Bce 3Hayenus KopHst: ¥ — 2 . Pe3ynbrar BBIYUCIIECHHUH PEACTABUTH B Alre0pandeckoii hopme.

0) IlpencraButs B anredpamdeckoii popme: (—1— i)4i :

a) Haiftn koo duIMeHT pacTskenus 1 yron nosopota B Touke Zy =1—1 1npu otobpaxkenun o = Z

6) TIpoBepuTh GYHKIMIO Ha aHATUTHIHOCTE: M = (Z )2

Haiitu amamutuueckyro ¢yukmmio f(z) =U +iV 1o ussectHoif  nelictutensHoil yactv u 3Hauenmto f(Zp):

U(xy) =x>—3xy?;  f(i)=—i.

Beraucauth HHTErpat: IZZ Imzdz, rae L - orpesok npsmoii or touku z; =0, no Touxkn Z, =1—-2i.

L




Ouenovnble IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

MepONpPHUSTHS

rae LZ|Z—2i| =1.

dz
VALIR Brruucauts unTErpa: J‘ﬁ ,
i Z°(z-2i)

Konmponsnasa paboma Ne3 no meme «Komnnexcuwie paovt. Boiuemoiy

BAPUAHT Nel

4
(z-1)(z% +22-13)
©  cos(in) R (z+i+1)"

2. Haiiti n mocTpouTh 001aCTh CXOJMMOCTH psilia: z l,

nm1(z+i+1)" no(2n+i)(4+3i)"

B psin Jlopana ¢ uenTpom B Z() = 1 B xomsue | z-1 |> 4.

1. Pa3noxuth GYHKIHUIO f ( z ) =

3. Brrancnuts CJICAYIOIINC UHTCTPAJIbIL:
o0

zdz exp(1/ z)+1 coszzxdx
) J p(l/z) dz C)j

A) f —~ 5 B
224 €° +e? I2]=2 z e x2 +4X+5

KonrtpoabHnas padora Ne3 no reme «OnepauoHHoe MCHUCIEHUE.»
BAPHUAHT Nel

1. Peuwuts nuddepennnansuoe ypapuenne — X'+3X = e, ecim X(O) =0.
2. C nomorpo hopmyJsl J[foaMernss HANTH PEIICHUE YPABHEHHS
x''=arctgt,
YIOBJIETBOPSIOIIEE HAYAJIBHBIM YCIOBUSAM X(O) = X'(O) =0.
X'+4y +2x =4t +1,

3. Pewmmuth cucTeMy ypaBHEHH X(0)=vy(0)=0.
y yp y'+x—y=gt2 () Y()




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3.

IlpuMmep BapuaHTa MHAWNBUAYAJILHBIX 3aJIaHUH.




O1eHOYHbIe
MepOonpUsSITHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

JucdepeHunantHble YpaBHEHUA W CHCTEMBI

1. Haiiru ofiuue peiiedns ypasHeHll Nepsoro nopijika

, 1
) y-¥-_-
z  sinfy/z)

2) o +ycosz = cosz.

3) y+y=zy.
0 e_rdy_l_ dr
T wry
5) (32® 4 6ay?) dx + (bcPy + 4y ) dy = 0.
6) 2y +dy—z)y =1

=1.

2. HaiiTn uacTHEe pellleHis YpaBHeHUR

1) Vi@ +1dz =z ydy, y(1) =10
2) {;—y]d:+(£+y] dy =0, y(l) = 1.
3) oy — 2y =2t y(1)=0.
4) y'+zy—[l+£]e"-y3, y(0)=1
3. HaiiTu pewenus ypasseHuil Buicllero nopaika
Yl = o P W gt y(m=“|
1) 2oy = y" - L. Dy =v'e oo
3) ¢ cos’z = 1. )y +14' = cosz.
5) 4! +y = 2L 6) ' +2 +y=ze +—
Wy cos’ ¢ yrapTy=re e
Ny +2% +y=(12z-10) e, 8) o — 3y = 2sin 3z — cos 3z

9) " — 4y 4+ 5y — 2y = (16— 12z)e7%. 10) 4™ + 3" + 2 =1 - 2*

)2ty 4oy +y =0, 12) 2* " — 6y = 12Inz.
13) &+ 2 + 5z = —8¢ ' sin24, o(0) =2, (0] =6.
14) & — 63 + 25z = Osindt — 24 cos 4t (0) =2, #(0)=-2

4. HaiiTun pelenis JTuHeHHEX cHcTeM

1) t=—8r+dy 2)]i=ﬁz+53 z(0) =0
j =3z —dy |g=—c+2 " 20]=1

N P 5
3) & I‘;u 2y‘ 4)]z bz + dy + 21 .
g=2% 4y | g=—c+1y-1




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

YucioBbie 1 GYHKIHMOHAIbHbIE PABI
1. UccnenoBaTh Ha CXOMUMOCTD 3HAKOIIOJIOKUTEILHBIC pAIbL:

> (2n-1)? > 5 3
Yy 2) 't
) 51(5n2+1)-\/ﬁ ) nZ:llg n+7
(n') © (n—ljn 1
3 4 -y L
) Z ) ngl . o
2. I/ICCJ'IC,Z[OBaTB Ha CXOIUMOCTH 3Ha1<oqepe;[y101unec;1 pSIJIBII
3n 2 L 5n2 +3n—
1) Z( -HN=— 2) Y (-1)" B
n=1 7 4
n6”(n2 ~1) 0o
3) Z( 1) — 4) > (-1)"In“"| 1+ 5
n=1

1

?)




OneHovHbIe
MEpPONpPUATHS

IIpuMepnb! THIIOBBIX KOHTPOJIbHBIX 32JaHUM

3. Hantmu MHTEepBAJIBl CXOOMMOCTM CTEIIEHHBIX PAIOB:

1) §3“”+2(x—8)” 2) 3 (<1)"n 2% X"

nm1 N+1 n=1

4. Pasnoxwuts B paxa Teinopa o crenensm (X — XO) byHKIMM:

1 -2x
1) y=———, %X =-2 2) y=(1+x)e ", x,=0
X2+ 4X+7 0 0
ar(:tgx3 3
3) y= o~ Xp =0, 4) y=In(x+2)" x5=1.
X

5. Mcnonb3ys pa3iiokeHue MOAbIHTErPAIbHON (YHKIIMU B CTETICHHOM PSIJl, BBIUUCIIUTh HHTETPAIBI C TOYHOCTHIO
e menee 0,01:

1/8 1
| 1—x3 dx 2) jsinxsdx
0 0

KoMIieKCHbIE YHCIA U (DYHKIUHA

1. Jlans! uncna Z; = —2\/§ +2i, 2, =2-06i.

BrimonHuTh ACHCTBUS B anreOpandeckoit hopme:
4
1) 324+52,, 2) z;-1,, 3) —.
Z2
2. JlaHbl yncna 2y = 3\/§+3i, Z, =-1+4i, z3=2-4i.

[TocTpouth unciaa Ha KOMIUIEKCHOM IJIOCKOCTHM M IEPEBECTH B TPUTOHOMETPHUYECKYIO M IOKaszaTeiabHYyI (opmy
3anucy. BhIMOJIHUTD yKa3aHHbIE NEHCTBUS B MOKa3aTeNbHOM (popme, pe3ynbTaThl MPEJCTaBUTh B alreOpanyeckoil U B
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MoKasareiabHou hopme.

Z5-1Z
D @) 2 a9 22
2 3
3. Maustuncna zp = —1—1, 2, =2+3i.

Bbruncnnth 3HaueHUS (PYyHKITHIA:

1) Inz, 2)e"2, 3)cosz,.

Pesynbrarhl mpeacTaBuTh B anredpandeckoit popme.
4. OnpeaenuTh U OCTPOUTh Ha KOMIUIEKCHOW TUIOCKOCTH CEMECTBA JIMHUH, 3aJaHHBIX YPABHCHUSMU:

C :
1) |z|:ng, 2) | z|=Csin(arg z).

5. Haiitu Moaynb u aprymMeHT npou3BoHoN ¢pyHkuuun W = f (Z) B TOYKe Z = Zg:
— -\ o—4iz — :
f(z)=(1+41)e ", Zo =1+i
6. BBIUMCIUTD HHTETpaIbL:

dz
1) [ —=, 20e L:!|z|=3, Rez>0 !;
({)VZ | |

2) j(Rez+Imz)dz, 2oe L:ompeszox [0,1+ 2i].
(L)

7. BeraucianTh, HCHIONB3YyS HHTETpATbHYIO popmyny Koru:
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MEpPONpPUATHS
1) |z|=0,5;

2% — 7
gﬁ—dz, 20e L:12) |z+1|=1;
22(2 +1)2
(L) 3) |z|=2.

OnepanuoHHbIA METOX
1. Haiiti n300pakeHUs CIeAyomuX ()yHKITHN:

el _ ebt
1) f(t)=cos*. 2) f()= "
2. Haiitn opuruHaimsl GyHKIWN 110 33JaHHBIM U300 PaKCHUSM:
1 p2
DFP)=——F—— DR
(P+D*(P+3) (P +4)(p* +9)
3. Haiitu pemenue 3agaun Komm onepaninoHHBIM METOIOM:
1) 2x"+5x" = 2cost, x(0)=0, x'(0)=0.
2) X"+ 6x = t?, x(0)=0, x'(0)=0.
3 x"—4x'+3x=5%,  x(0)=0, x'(0)=0.
4. Pemith ypaBHEHUS, UCTIONB3Ys hopmyny roamens:
0, t<1,
-2, 1<t<2,
X"+16x = x(0)=0, x'(0)=0.
1, 2<t<3,
0, t>3,

5. Haiitu pemenue cuctem oneparnuoHHBIM METOIOM:

D x'=6x+2y x(0)=-1, 2) X'=4x-5y x(0)=3,
y'=2x+9y’ y(0)=0. y'=x+2y " y(0)=-1.
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MepOonpUsSITHS
Tectuposa | Bonpocsr:
HUE — 1. JlaHbl KOMITJIEKCHBIE YK CIIa
HE3aBUCUM | 7, =1+2i u 2z, =3
bl - -
KOHTPOIH (3mech Z, U Z, - KOMIUIEKCHO COIPSKEHHBIE YNCIIA)
LIOKO VY cTaHOBHUTE COOTBETCTBUE
(PT5u JICMCTBYE HAJl YUCIIAMU:
PT6) 1. 2z, +3z,
2. 7,1,
3. 71
z
4. 5.2
Zl
5. (z)°
pe3yiabTaT AEUCTBUS HaJl YUCIaMU
1. 3i-6
2. 4i-3
3. 2-5i
4. —6-3i
5. 6+3i
2. JlaHbI KOMILIEKCHBIE YUCIIa
T
i
_ 4
z, =2e
_ism
— 6
z,=1e

a) 'maBHOE 3HaYEHNE apryMeHTa Npou3BeieHus Z1 * Zo paBHO

A
0) ['MaBHOE 3HAUCHUE apTyMEHTa OTHOIIEHHUS — PAaBHO

Z,

(OtBeTHI 1aTh B rpajgycax)
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3.yCTaHOBI/ITC COOTBCTCTBUC
DyHKIUA
1. 2exp 1+i5—”j
6
2.2exp|l+i—
p(1+i%7]

3. 2exp|1-iZ
p 6)

4. 2exp 1+izj
3

3HaueHHe GPyHKINUU

. e(1++/340)
e(i—+/3)
e(v/3-i-1)
e(x/3-i)

SAREEE A A

4.

Haiitu ko3 puumeHT pactsskeHus U yroja nopopota B Touke Zg = |

nipu otobpaxenun | (Z) = Z4 +1Inz

HpH BBOAC SHa"ICHHA k 3HaA4YCHUA KOpHGfI KBAaAPATHBIX OKPYTJIATH 00

JCCATBIX.
3HadeHUS yriia moBOpOTa BBOAUTH B I'pagycax

Bsectu nBa uncia
k =
a =

5.

BbIYMCINTE HHTErpA _[ (Rez+JImz)dz (L)-

(L) npsiMast JINHUA,
, Tae

z,=0
COOAMHAOIIAA TOYKH u

z,=1+2i

Bsectn JBa 4YHClia
X =

y:
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OTBeT MoJy4YuTh B BUjIE KOMIUIEKCHOTO urcia X+ 1Y

JlpoOHbIe 3HAaUEHUS BBOJUTH B BUEC HECOKPATUMOW APOOH
4/9,-7/2

6.

Beruucnuth uHTerpai, ucnoiussys gopmyny Komum

§ dz

2
2+2il=2 2+ 4

KOHTyp O6XOI[I/ITC${ B ITOJIOKUTCIIbHOM HaIlPpaBJICHUH.

ok~ wdE

-2
-7
zl2
—il2
-1/2

7

BeiGepute Bce hyHKIMH, KOTOPbIE MOTYT Int
CILY’)KMTb OpUTMHAIaMU . T

t° 4 5e4
arctgt
cost

m O O

u
|
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YCcTaHOBHUTE COOTBETCTBUE OPUTHUHAIOB U
N300paKCHHM

A f(t)=2e" +4cos2t
B. f(t) =3¢ +4sin 2t
c. f(t)=2e"%+4sh2t
D. f(t)=4e™ —4ch2t

2
1. F = +
(=5 s
2
2. F(p)=
O
4
3. F(p)=—"-
(P)=""3 24
4 F(p)=—>+
' p-3 p2+4

9.

Bribepute
JleitOHuna

YCIIOBHO

CXOISIIMICA DAL,

HCIIOJIB3YsA  IMPU3HAK

e (Bn+ 2)2

10.
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1 1 2 3
Pa3noxuth QyHKIHIO f(X) = (1 )( 2) B ps F(x) :EX__X T Xt
+X)(X -
3 2
MakiopeHna. f(X)——+—x+§x +EX3+
(x)=—1+1x—§x2+—x3+
2 4 8 6
11,
Nurepsain (1;3) sBsieTcst HHTEPBAIOM CXOAUMOCTH PSIOB o0 o
1. Y .n(x-2)
n=1
0 _ n
n=1 N
0 _ n
3 Y (x-=3)
n=1 N
4. > (x+1)"
n=1

12.YcTaHOBUTE COOTBETCTBUE

(byHKIUS CYILIECTBEHHO 0c00asi TOUKa

z

e

Oy
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13

(1+z)
In| ——
__\z) z=0

z=-4i

1

@Oyukiuo W = — pasiioxkwiv B OKPECTHOCTH TOYKHU Zo= —i B CTEIIEHHOMU Psif

z

a,+a,(z+i)+a,(z+i)’ +a,(z+i)° +...

VYkaxute k03D OUITMEHTHI Pa3IOKEHUs 8g; 81; 8y; 83

(mpoOHBIE OTBETHI BBOAWTE OOBIKHOBEHHOH HECOKPATHMOH ApOoOKI0 Oe3 Tpoderos, ecim ko3 dummeHT

MHHUMBIH, |— IIEPBBIi MHOKHTEID)

=
=
dz=

14.

16.Pemmts 3amauy Ko oneparuoHHbIM
METOJIOM

X'+3x'=e™t, x(0)=0, x'(0)=-1

OTBerT:

xa):SQ*ﬂ—ﬁ—t

3

-3t

‘€

15.
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Bri6epute cxoasiuiics psl, UCIOIb3Ysl IPU3HAK CPABHEHUS

o0
1. !
n=1 n+2
2. vy 1
. nzl%vn+2
3. ¥ !
. n:1(n2+3)-\/n+2
© 1
4.
n=13n+5

161/13 ypaBHeHI/Iﬁ BBICHICTO IMOpAAKa BI)I6paTI) YpaBHCHUA, JOITYCKAIOMIME IMOHMXKXCHHUE ITOPAJKAa C TIOMOLIBIO 3aMCHbBI

y'=p(y)y'=p'y-p
1. . 2 N2

y +H(Y) =0
2yy"-2yy'Iny =(y')*
y'+2y'+y=e"
y"sin® x =sin2x

y"+ 25y =

o M 0D

sin®5x

17. Yacruoe pemenue Y * HEOJHOPOIHOTO JIMHEHHOTO

YpaBHEHUS

y"-3y'+2y = x-e*

HUMECT BHU

1. y*=(Ax+B)-eX.x?
2. y*=(Ax+B)-e*-x
3. y*=(Ax+B)-e?*.x?
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OK3aMeH

=

IIpumepsl 3a1aHMil HA DK3aMEH

JK3aMeHAlMOHHBIIT Omiaer 1
Cemectp 3
Crenennsie psibl. Teopema Abens.HaxoxneHne HHTepBaia CX0IMMOCTH CTETICHHOTO Psiia.
[IpeobpazoBanue Jlamnaca. OpurnHansl 1 u3o00paxkeHuss. OCHOBHBIC CBOMCTBA OMEPAIIMOHHOTO METO1a

Pemuts 3amauy Ko y'— Y _gx , y) =1
X

(L+x)y"+y'=0

Pewmnts ypaBHEHUE

o0
y n 1
HccnenoBaTh Ha CXOAUMOCTD YUCIIOBOM P Z (-1)

= (2n+5)In(2n+5)

[ee) 9I"I
OmnpenenuTs UHTEPBAT CXOAUMOCTU (YHKIIMOHAIBHOTO psja z (—1)n N
Pasnoxurts B psg Jlopana ¢pynxumo T (2) =(z2— 3)2 et
Brruuciute In(—J§ + i)2

Haiitn koodduiment pacTskeHus Iockoctn Z = X-+1y B Ttouke Z, =2i—3 mnpu orobpaxeHun

f(2) = (7i+2)In(22)

z
0 CTEMEHSIM
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. _ . _ 27 +3i
8. Haiitu yron noBopora miockoctd Z = X+ 1y B touke Zy =1 npu orobpaxenun f(z) = ia
1Z +

9. M3o6pa3uth 0051aCTh, 3aJIaHHYIO0 HEPABEHCTBAMH
|z-1<3, |z+1|]z1, 5z/6<argz<5x/4.
eiz
10. BpIuMCcIuTH UHTETPAT g) —SdZ
z+2]=15 (z+7)

11. Haiitu nzo0paxkenue 1 GyHKIUH f(t)=t-ch3t-sin2t

Teopernueckre BOIPOCHI JUISL ITIOJTOTOBKU K DK3aMEHY

JAudpdepeHunaibHbie ypaBHEHUA U CHCTEMBbI

Kakune oObikHOBeHHBIE An(depeHInaIbHble YPaBHEHHS IEPBOTO MOPAAKA Ha3bIBAIOTCS YPABHEHUSIMU C pa3leN¢HHBIMU U C
pazzensomuMucs nepemeHHsiMu? Kak onu pemarorcs?

Kakue oObikHOBeHHBIE auddepeHinanbiple ypaBHEHUS] IEPBOTO MOpPsAKAa Ha3bIBalOTCA oAHOpoaHbIMH? Kak oHu
permaroTcs?

Kakune oOvikHOBeHHBIE A depeHnanbHple ypaBHEHHS IEPBOT0O MOPSIIKa HA3bIBAIOTCS IMHEHHBIMU? [lepeurciiTe MeTobl
perieHus

Kak pemaercst ypapuenue bepuymnu?

Kakue oObIkHOBeHHBIE UG depeHInanbHble YpPaBHEHUs IE€PBOTO MOPsAAKA HA3bIBAIOTCS YPABHEHHSIMU B IIOJIHBIX
muddepennnanax? Kak onu permarorcs?

Yro Takoe 3amada Komm s oObIKHOBEHHBIX AuGdepeHIHaIbHBIX ypaBHEHHH BhicIMX mnopsiakoB? Korma ona mmeer
€IMHCTBEHHOE perieHue?

[lepeuncnuTe OCHOBHBIE THITBI OOBIKHOBEHHBIX AH(M(EpeHIMATbHBIX YPaBHEHHUH BBICIIUX TOPSAKOB, JOITYCKAIOUINX
MTOHIKEHHE MTOPAIKA.

Haiite ompenenenue nuHeHHOro nuddepeHnnaNnbHbIe ypaBHEHUS n - To mopsnaka. Ilepedncinte OCHOBHBIE CBOMCTBa
YaCcTHBIX PELICHUH OAHOPOJHOTO YPaBHEHHSI.

ChopmynupyiiTe TEOpeMbl O BpOHCKHAHE.

ChopmynupyiiTe TEOpeMy O CTPYKTYpe OOIIETo pelieHus: HEOAHOPOIHOTO JIMHEHHOTO AudepeHnalbHbIe YPaBHEHHS

B uem coctour meron Jlarpamka OTBICKaHMS YaCTHOTO pEIICHUS HEOAHOPOIHOTO JHHEHHOro IudQepeHunaibsHbe
ypaBHEHU:?

Cxema moctpoeHus: QyHJIAMEHTAILHOW CUCTEMBl PELICHUH OJHOPOIHOTO JIMHEWHOTO TUudQepeHInalIbHbIE YPaBHEHUS C
MOCTOSTHHBIMU K03 prnreHTamMu
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Ilepeuncnure MeTOABI OTBICKAHHWA YACTHBIX PENICHWH HEOAHOPOIHOTO JIMHEHHOro anddepeHnnansHple YpaBHEHHS C
MTOCTOSTHHBIMHU KO3 (DUIIMEHTaMH
Haiite ompeneneHue HOPMAIbHOW CHCTEMBI OOBIKHOBEHHBIX u((EepeHIHaNbHBIX YPaBHEHWH N-TO  TOPSIKA.
Chopmymmpyiite 3agady Kormmu mist Takoit CHCTEMBL.
Uznoxure METOABI UCKIIOYCHUS U XapaKTEPUCTUYECKOTO YPAaBHEHHsI OTBICKAHHs OOILEro PEUICHUS CHUCTEMBI
JUHEHHBIX OJTHOPOIHBIX YPAaBHEHHUU C TIOCTOSHHBIMH KO3 HUIIHEHTaMU.

YucaoBble U (PyHKIUOHATIbHbBIE Psiabl. Psaabl dypbe
[TonsiTHE YUCTOBOTO pALia, €r0 CyMMBI. He00X0uMBIH MPU3HAK CXOAUMOCTH.
CBoiicTBa CXOISIIUXCS PSIIOB.
CpaBHUTENBHBIA IPU3HAK CXOUMOCTH 3HAKOIIOIOKUTEIBHBIX PSIIOB. DTAJIOHHBIE PSIIbL.
[Mpusnak /l'amambepa. [l Kakux BHIIOB YUCIIOBBIX PsZ0B OH 3 dekTuBeH?
Panukanbubiil npusnak Komu. [[nst kakux BUZOB YHCIOBBIX PSI0B OH MPUMEHSETCS?
Wnterpanpupiii npusHak Komm-MaknopeHna. B kakux citydasix ero cienyer IpuMeHSTh?
[Mpuznak JleiOHMIIa CXOAUMOCTH 3HaKOYEpemyromuXcs paaoB. Kak MpoBoAUTCS OLEHKA CyMMBI W OCTaTKa Takoro psjaa?
[NonsiTue abCONIIOTHOM U YCIIOBHOM CXOUMOCTH.
[lonsTre (DyHKIIMOHANBHOTO psima W 00JacTH ero cXoamMmocTH. PaBHOMepHass u abcomroTHas cxoaumocTh? CBoiicTBa
PaBHOMEPHO 1 a0COJIIOTHO CXOSIIUXCS PSAAOB.
[onstre crenennoro psga. Teopema Adens.
WHTepBan u paguyc CXOAUMOCTH CTEeHHOro psaa. CrocoObl HAX0XKACHHUS HHTEPBAIOB CXOJUMOCTH.
Psansr Telinopa n MaknopeHa i gaHHOW (yHKUMH. YCIOBUS paznoxeHus: QyHKuuu B psin Teinopa. Cxema moctpoeHus
psna Teitnopa (MakopeHa).
Psapr MakiopeHa JUisi HEKOTOPBIX OJIEMEHTAPHBIX (YHKIUA, WHTEPBaJbl UX CXOJUMOCTH. Vcronb3oBaHUE TOTOBBIX
pas3IoKeHH /TSl TONYYESHUsT pa3iokeHus B paj MakiopeHa Oojiee clOKHBIX (yHKIUH. [IpuMeHeHne CTeeHHbIX PSJI0B B
MPUOTMKEHHBIX BBIYHCICHUSX.
ITonsiTre TpuroHoMeTpuueckoro psaa. @opmyiel Pypbe U Hax0KACHUS K03 PUIMeHToB psina (QyHKIMS neproanveckas
W 3a/aHHas Ha WHTepBane [—TT; 7T] ).

Teopema [lupuxie o0 ycioBusax pasznoxxeHus GyHKuuu B psig Oypee.
Dopmynel Dypbe 11 HETHBIX U HEYETHBIX (DYHKIUH.
Dopmyiel Dypbe 1St citydas pasiokeHus QyHKIHMHY, 3aJJaHHOW B IPOM3BOJILHOM UHTEPBAJIC [—| , |] .

Pasnoxenue B psn @ypre HENEpHOINUECKUX (YHKIHH.

KomiuiekcHble yncia u pynkuuu. Teopusi BbIY€TOB
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TToHsITHE KOMIIIEKCHOTO YKCJIa, €T0 ACHCTBUTEIFHON 1 MHUMOM YacTH.

Anrebpandeckast popMa 3amrcH KOMIUIEKCHOTO drcia. Kakue KOMIDIEKCHBIE Yrcia Ha3bIBAIOTCA PaBHBIMH, KOMIIEKCHO -
COTPSKCHHBIMU?

Apudmernueckue IeHCTBHUS HaJl KOMITIEKCHBIMU YHACIAMH, 3aITUCAHHBIME B ajreOpanveckoit popme.

I'eomeTpruyeckoe mpeacTaBieHNe KOMIUIEKCHOTO YHCIA, KOMIUIEKCHAS IUIOCKOCTh. MOIyllb M apryMeHT KOMIUIEKCHOTO
YHCIa.

TpuHOHOMETpHUECKas W TMoOKa3aTeibHas (opma 3amucu KOMIUIEKCHBIX uwncen. Ilepexom w3 omHOW (opmbl 3ammcu
KOMITJIEKCHOTO 4YHcia K APYrou.

Bo3sBenenue B cTeneHb U W3BIeUYEHUE KOPHS U3 KOMIUIEKCHOTO yrcna. Gopmynsr Myaspa.

[onsiTre pyHKIIMHM KOMIUIEKCHOTO TepeMeHHOTO. [Ipenen n HenmpephIBHOCTE (hyHKITHH.

[loxazaTenpHas, norapudmuydeckasi, TPUTOHOMETPUIECKHE, THIIEPOOINIecKie U 0OOpaTHBIE TPUTOHOMETPUIECKHE ()yHKITHH
KOMIUIEKCHOTO TIEPEMEHHOTO.

HuddeperunpoBanue QyHKIINN KOMITIEKCHOTO TiepeMeHHoro. Y cnosust Komm-Prumana.

ConpspKkeHHbIE TApMOHUYECKHE () yHKITHH.

[lonsTre aHanuTHYecKOW (YHKIMM KOMIUIEKCHOTO TEPEMEHHOTo B obOmactr. HeoOxommmple W JOCTATOYHBIE YCIOBHSA
AHATUTUIHOCTH.

I'eomeTpryecknii CMbICT MOIYJISl U apryMEHTa MPOU3BOTHON (QYHKIIMH KOMILIEKCHOTO IEPEMEHHOTO.

[MonsiTrie MHTErpaa oT PyHKIIMK KOMIUIEKCHOTO TIEPEMEHHOTO M €r0 OCHOBHBIE CBOWMCTBA. BhIUnCieHre HHTETPaIOB.
Wnrerpanshas teopema Ko, MHTerpansaas popmyna Komm u ee crnenctsust.

YucioBsle 1 ¢JYHKHI/IOH3J'IBHLIC PAabI C KOMIIJICKCHBIMU YJICHAMMU.

Crenennbie psjsl. Teopema Adens. Psn Teiinopa. Teopema o pasnoxkeHun aHaIMTHIECKON QyHKInuU B psin Tetnopa.

Psanpr Jlopana, omnpenenenue. Teopema JlopaHa O pa3fioKeHMH AHATUTHYECKOM (QYHKIMH B Koiblle B psiA. [loHsTuhe
AHATUTHYECKOTO MPOIOJIKCHUSI.

Oco0Oble TOYKM W uX Kiaccupukanusi. Beraer QyHKIUM B WM30JMPOBaHHOW 0c0o00i Touke. DOpMyIbl [T BBIYUCIECHUS
BEIUETOB.

OcHOBHas TeopeMa O BBIUETaX.

[IpuMeHeHnE BBIYETOB K BBIYHMCICHUIO ONPEAEIEHHBIX HHTEIPAJIOB

OnepanuoHHbIA MeTOx
Maiite ompenenenne npeodOpasoanus Jlarmaca. Kakas (GyHKIHS MOXET CIOyKuTh opuruHajiom? Yrto Ha3bIBaeTCs
nzobpaxenneM Qynkiuu 1o Jlammaccy?
3anumuTe Tabauily n300pakeHnH HanboJiee YacTo UCIOIb3YEeMbIX 3JIEMEHTapHBIX (YHKLUH.
CdhopmynupyiiTe n 3aIUIINTE CBOUCTBO JIMHEHHOCTH. Kak OHO MCTIONB3yeTes ISl HAaX0XKICHUS N300paKEeHUs 110 OPUTHHAILY
1 HaoOopoT?
ChopmynupyiiTe ¥ 3anumuTe cBoicTBa audepeHIrpoBaHus W300pakeHUss U opuruHaia. Kak OHM HCHOJB3YHOTCS IS
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HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY © HA000pOoT?

ChopmynupyiiTe W 3amMIIMTE CBOMCTBA HHTETPUPOBAHHS W300paKEHUS M OpurHHaia. Kak OHHM HCIONB3YIOTCS s
HAXO0KIEHUS H300pAKEHU 110 OPUTHHAITY U HA000pOoT?

ChopmynupyiiTe W 3amuIIMTe CBOWCTBAa 3amaszfgblBaHUA M cMelleHHs. Kak OHM HCHONB3YIOTCS A HaXOXKACHUS
n300paXeHus 0 OPUTHHAITY U Ha000pOT?

Haiite monstre cBepTku GyHKmi. Kak 3anuceiBaeTcs n3obpaxenne cBepTku? Kak MOXKHO UCTIONB30BaTh (hOPMYITy CBEPTKH
JUTSL. HAXOXKJIEHUS H300paXeHHS [0 OPUTHHAITY U Ha000poT?

Uznoxwure cxeMy HaX0XKJICHUS] YaCTHOTO PENICHUS TUHEWHBIX T pepeHITnaTbHbIX YPaBHEHHUH OTIEPaIuOHHBIM METOIOM.
W3noxute cXxeMy HaXOXICHWS YaCTHOTO PEIICHHS CHUCTEM JIMHEHHBIX TU(PQEepeHIUATBHBIX YPaBHEHHUN OMEpaliMOHHBIM
METOJIOM.

3anumuTe U nosicaute Gopmyny Jdroamens.

IMonsTue dynkunit Xasucaiina (1 -gpynkuus) u Aupaka (O -pynKims).

5. Mertoanueckne yKa3zaHus o npoieaype oleHuBaHUs

OueHoYHbIe MeponpusaTHus

Hpouenypa NMPOBEACHUS OLICHOYHOI'0O MEPONIPUATHA U He00X0MMbIe METOTHYECKHE YKazaHus

1.

KonTtponbHas pabora

B cemecTpe CTyOeHTH! BBINOJHAIOT S5 KOHTPOJBHBIX pabOT, COAEp)KaHHE KOTOPBIX OXBATHIBAET BCE pa3felibl
mucuumuiuHel.  Kaskmomy cTymeHTy Bblmaercs cBoW BapuaHT. KoHTponbHbBIE pPaOOTBI MPOBOJSTCA B Hachl
MPAaKTUYECKUX 3aHATHH. 32 KaKAYI0 KOHTPOJbHYIO PadOTy MaKCHMaJIbHBIA Oajul ompenessieTcsi B COOTBETCTBUE C
PEUTHHI-IIJIAHOM JIACLUIIIINHEL.

Kpurtepumn oueHku 3a1aHusi:

banbl 32 KOHTPOIBbHYIO pabOTy MOJIy4atOTCsl yMHOKEHHEM MaKCUMAJIBHOTO 0ajlia, pelyCMOTPEHHOr' O 32 Hee B
COOTBETCTBHE C PEHTHHI- IIJIAHOM, Ha JIOJI0 BEPHO BHITIOJHEHHBIX 3aJJaHHM.

W13

B CEMCCTPC CTYACHTHI BBIMIOJIHAIOT 5 Hﬂ3 10 BCEM pasaicjiaM MporpamMmbl JUCHUITIIINHBI. vy KaxKa0ro CTyACHTAa B
rpymme CBOM BAapHAHT I/IH3, HOMCp BapuaHTa COOTBCTCTBYCT NOPAJAKOBOMY HOMCPY CTYACHTA B CIIMCOYHOM COCTAaBC
TPYIIIBL.

W13 pa3menieHs! B 3IEKTPOHHOM Kypce N0 JUCIUIUIMHE.

Pemenne KaXXa010 3agaHus JOJDKHO OBITH HOZ[pO6HI>IM, C BKJIFOYCHUCM IMPOMCIKYTOYHBIX paC‘léTOB, paCCY)KI[CHHfI,
HOSICHEHUI, C YKa3aHUEM HCIIOJIb30BAaHHBIX METOJOB U (hopmyil. 3aJaHNE BBICBUTAETCS OTACIBHBIM (aitiom,
ykazpiBaetcss U0, rpymma.




OueHouHbIe MEPONPHATHS

Hpoueuypa MPOBEACHNUS OLICHOYHOI'0 MEPONPUATUA U Heoﬁxonumue METOAHYECCKHE YKAa3aHUA

Kputepun onennBanus
3amaHue CUUTAETCS 3aYTEHHBIM, €CJIN BBIIIOJIHEHO 00JIee IOJIOBUHBI 3aaHNI
Ecnu 3ananue He 3a4TeHO, paboTa BO3BpAILAeTCsl CTYACHTY Ha JOPa0OTKYy.

CryneHTsl MOTYT UCTIPABIISTh HEBEPHO PELICHHBIE 33/IaHUS M CIaBaTh Ha IOBTOPHYIO MpoBepKy. [IpenonaBarens
MOJXKET y4eCTh UCIPABIICHUS U JOOABUTH OBl K TIPSy ITIM

TecTupoBanue — HE3aBUCHMBIH
koHTpois [TOKO

B cemectpe crymenTsl mpoxomsT aBa pyoOexsbix TectupoBaHusi (PT5 m PT6) Bo Bpems koH]epeHI-HeIenu B
cepeirHEe M KOHIE TEKYIIEro CeMecTpa COINIacHO pacmucaHuio. PyGexnoe tectuposanue (PT) mpoBomutcs B
KOMITBIOTEpHO# opme B on-line pexume. [IpogomkurenpHOCTs TecTupoBanus — 90 MuHyT 6e3 mepepbiBa. OTCUET
BPEMEHU HA4YMHAETCS C MOMEHTa Bxoja cTyleHTa B TecT. MHCTpyKTaxK, IpeAIIECTBYIOLIUI TECTHPOBAHUIO, HE
BXOOHUT B YKa3aHHOC BpEMs. CTyI[eHT MOXKET 3aKOHYMTH BhINIOJIHeHHE Tecta J0 UCTCUCHUA OTBeIléHHOFO BPEMCHU.
PT naneneHo Ha HE3aBUCHUMYIO OOBEKTHBHYIO OIEHKY 3HAHHWM, YMEHWA M BJIaJCHUHN, MONYyYEHHBIX CTYACHTAMH 32
OTIpe/IeTICHHBIN TPOMEXYTOK O0yUESHHS.

Kaxxnpiii BapuaHT OujieTa MOACIUPYETCS KOMIIBIOTEPOM I10 3aJIaHHBIM pasjieliaM XUMHH U cojepkuT 20 3amaHuii.
CTyneHTsl BHOCST OTBETHl B KOMIIBIOTEP, HO BCE pEIlEHHs M MOSCHEHUs NpoBoAsT Ha Oymare. Ilo oxoHuanum
TECTHPOBAHMsI IIPENOJaBaTeIi0 BbIAETCS MAaTpUlla OTBETOB M CYMMapHbI pedtuHr 3a Tect. OOcyxaeHue
PE3YILTATOB TECTUPOBAHUSA MTPOBOJAUTCA HA KOHCYJIbTAIlUU.

Kputepun oueHKH 0JHOTO 3a1aHUSL:

° 3a KaXJ0€ NPaBUJIbHO BBIITIOJIHEHHOC 3a/IaHUC BBICTABIACTCA 1 TecTOBBINI 6am1,
® 33 HEMPaBWILHO BBINIOJHEHHOE MIIM HEBBIIOJHEHHOE 3a/iaHKe BhicTaBisieTcs () 6amios;
° JUIT 3aZ[aHI/II>'I C BBIGOpOM HECKOJIBKUX ITPaBUJIBHBIX OTBETOB, 3aZ[aHI/II>'I Ha COOTBETCTBHUEC U YCTAHOBJICHHUEC
MOCJIE/IOBATENILHOCTH MPEAYCMOTPEHO YACTHYHOE OIICHUBAHHE.
MaxkcuManbHbI CyMMapHbIi TecToBbIN Oam 3a kaxmoe PT cocrasisier 15 6amnos.
3a 2 wememu a0 PT cTyaeHTB! MOTYT O3HAaKOMHTCS C JEMOHCTPAllMOHHBIM BapHaHTOM OwWiieTa, KOTOPBIH
pacmonaraeTcst Ha caidte http://exam.tpu.ru B pasgene «MepompHusTHSDY, ¥ MOXET OBITh BBINOJHEH KaXIbIM
CTY/ICHTOM HEOTPaHWYEHHOE YKCIIO Pas.
s cmyodenmos, ne npowedwiux PT 6 nepuod nposedenus mecmupo8aHusi NO YEANCUMENbHOU NpUYUHE,
npeodycmMompena 03MONCHOCTHb MECMUPOBAHUSL 8 PE3ePEHbII OeHb, KOMOPbIU HAZHAUAEMC s CPA3y NOCie KOHpepeHy-
Heoeu.



http://exam.tpu.ru/
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Ipu pezynomame pybesicnoco mecmupoganus 6 6aN08 U MeHee, 00YUAOWUMCS NPe0OCMAasNsemcs 8 nepuoo
meKywel npoMeNCymouHOU ammecmayuy 803MOACHOCb nosmopro npoumu PT 6 pezepanviil denv, coenacosanibiil
¢ bropo pacnucanuii TI1Y.

DK3aMeH

DK3aMeH OCYIIECTBIIAETCS B COOTBETCTBUU C [lonoxkeHreM o mMpoBeACHUH TEKYILET0 KOHTPOJIS U
npoMexxyTouHoit arrectauuu TITY Ha sk3ameHe cTyeHTY BBIIAIOTCS OUIICTBI, BKIIFOYAIOIINE TEOPETUICCKHIE
BOIIPOCHI U IpakTuieckue 3ananus. [IpemomaBarens, mpoBepuB paboTy, B X0/1€ YCTHOU O€CebI CO CTYJEHTOM MOXKET
3aJaBaThb BOIIPOCKHI IO CaMOMY 6I/IJ'IeTy, a TaKXK€ JOIMOJIHUTEIBHBIC BOIIPOCHI 110 TCOPUHN U IIPAKTHUKE. B nrore CTYACHT
HaOMpaeT UTOrOBBIH 0aJlT 32 SK3aMeH, MakcuMaibHO 20 6amoB. OueHka 3a JUCUUIUTMHY QOPMHPYETCS KaK UTOTOBasI
3a paboTy B CEMECTpe U IK3aMEH B COOTBETCTBHUE C TIPUHATON IIKAIOH OIEHHBAHMUSI.

CTYILGHTLI, HC CIaBIIMEC 5K3aMCH B CECCHUOHHBIN Iepuoa, MOryT nepecaaTs €ro B ICPUOaAbl JTUKBUAAIINN
3a10JDKEHHOCTEN B COOTBETCTBUE C ACUCTBYIOLIEH MTpOLEaypOil.

B cootBercTBum ¢ mpukazamu ot 25.07.2018 r. Ne58/ox1 OO0 yrBepkIeHHH U BBEICHUH B JICHCTBHE
«CuCcTeMbl OLIEHUBaHUs Pe3yabTaTOB 00y4eHHs B TOMCKOM MOJUTEXHUYECKOM yHUBepcuTeTe» u Ne59/on
OO0 yTBEp)KICHUY U BBEJICHUU B JICWCTBHE HOBOU penakinu «I100KeHHs O TIPOBEACHUH TEKYIIIETO
KOHTPOJIS U TpoMexyTouHol arrectanuu B TITY» sx3amen no ¢usuke mpoBoIUTCS B YCTHOM hopme.
CryneHTy BBIAETCS SK3aMCHAIIMOHHBINA OWIIET, COACPKAIIUN TCOPETHUECKHE BOTIPOCHI, KAYECTBEHHBIC H
KOJIMYeCTBEHHBIE 3aaun. Kaxplil Borpoc Ouiiera oleHuBaThes 6amioM (Bcero mo ounery 20 6anmos).
DK3aMeH MPOXOIUT B yCTHOU (hopme.

CornacHo 1Ikasbl OIIEHUBAHUS PE3YIbTATOB

18-20 GamoB (OTJ'II/I‘{HO) - BCECTOPOHHUE 3HAHUS, OTIIMYHbIE YMEHMS U BIAJCHUE OIBITOM IIPAKTUUYECKOU AESTEIbHOCTH,
HEOOXOIMMbIe PE3YJIbTaThl 00yueHHs1 CPOPMHUPOBaHBI;

14-17 6annoB (X0OpoIIO) - JOCTATOYHO MOJTHOE MOHUMAHHE IIPEIMETa, XOPOIINe 3HAHUS, YMEHHS U OIBIT IPaKTHYECKOH
JeATENbHOCTH, HEOOXOAUMBIE Pe3yIbTaThl 00y4eHNUs CHOPMUPOBAHEL;

11-13 GammoB (y,ZLOBJ'IeTBOpI/ITeJILHO) - IIpueMIeMO€e TIOHUMaHUe IPEIMETa, YAOBIETBOPUTENbHEIE 3HAHNS, YMEHHS U
OTIBIT MPAKTUYECKOHN JIESITEEHOCTH, HEOOXOMMBIE Pe3YIbTaThl 00y4eHHs CPOPMUPOBAHEI;

0-10 GamioB (HeyHOBHeTBOpI/ITeJII)HO) - pe3ynbTaThl 00y4EeHUs] HE COOTBETCTBYIOT MUHIUMAJIBHO 1OCTATOYHBIM
TpeOOBaHUSM.

Pe3ynbpTaThl MpoOMeEKyTOUHOM aTTecTalnu OPOPMIISIFOTCS BEIOMOCTBIO i BHOCSITCSI B 3aUETHYIO KHIDKKY
oOydarorierocs.




